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Vitreous Semiconductors-

for this series of systems was found, and it was also found thal the boundary
substances may be obtained both in the crystalline and in the amorphous state.
The O of the compounds Iying within the limits of glass formation had a mag-
nitude attaining 10°3 mho/cm. It was found that the new vitreous substances
are typical semiconductors, and 0 may change by several orders of magni-
tude in the case of the boundary substances on transition from the vitreous to
the crystalline state. Glasses do not have absorption bands in the 2-14 mm
interval. By their chemical composition, these glasses may be designated as
chalcogenic. The semiconductors investigated were distinguished by a low
softening temperature (from 100-300°) and high brittleness. Structural in-
vestigation of the substances beyond the limits of the vitreous state show that
some of them, when in the "crystalline' state, consisted of 2-phase sysiems
of crystal and glass. In a study of the T1,Se [ xSb,Se;(l1-x)AsSe; ] system,
in which As replaced antimony, a second vitreous phase was found in the
T1SbSe, compound. Thermal analysis of the 2-phase substance showed that
the chemical compound dissolves into the vitreous component of the melt at a
temperature above the liquidus. The reaction of the components in this sys-
tem is described by the equation: x (T1,Se- As,Se3) vitreous phase- (1-x}(T1,
Se’ Sb,S ) crystalline phase. The following systems were also investigated:
xAs;,Se ?l-x)SbZSegs and xT1,Se(l-x)As,Se3 with isomorphic substitution of
Card 2/3
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Sb and As. The phase composition of the former was x [ 1/6(Sb,Se;) 5/6
(As)Ses) vitreous phase * (1-x)SbpSes crystalline phase] . The phase composi-
tion of the latter was x(T1)Se* AsySe3+T1) vitreous phase © (1-x)} T1Se crystal-
line phase.

N. Sh.
1. Semiconductors (Vitreous)--Structural analysis 2, Semiconductors (Vitreous)
--Thermal analysis
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Structure of Zinc Blende. (Nikotoryye voprosy kristallikhimii
soyedineniy so strukturoy tsinkovoy obmanki, Russien).
Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vol 21; Nr 1,

pp 120 - 132 (U.8.8.R.)

Received: 4 / 1957 Reviewed: 5 / 1957

As a basis for this search for new semiconductors, the

authoress chose compounds with the structure of zinc blende

and the elements of the IVP® - subgroup of the periodic systenm.

The present work contains some qualitative deliberations which

are based upon the position of the elements forming the connections
in the periodic systenm. These deliberations served as a working
hypothesis for sorting out the group of semiconductors according
40 a crystalline-chemical distinguishing mark.

The group of binary compounds with the structure of the zinc blende

and the elements of the IVD-subgroup. The far-reaching qualitative
agreement of the properties of these substances is based upon their
chrystalline-chemical similarity. In both cases a tetrahedronic
arrangement of the atoms and tetrahedrically directioned covalent
bindings exist. The group of these binary compositions is, lastly,
shown in form of.a table. Several semiconductors belonging to

this group are enumerated.
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PA - 2354
Some Problems of Chrystal Chemietry of Compounds with the
Structure of Zinc Blende,

The modification of the type of the binding in the Breviously

mentioned group: Thig 8roup not only bosBesses structural but
also crystalline-chemical similarities, The reason for thege
similarities ig the modification of the type of the bindings
corresponding to the position of the elements in the Periodical
system in accordance with certain lagwg, Several modifications
of these laws are enumerated individually.

anorganic compositions is discussed.
Leningrad Phyaical-’l‘echnioal Institute of the Acadenmy of Science
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AUTHOR: = ORMONT ,,B.F., GORYUNOVA,N.A., AGEBYEVA,I.N., PA - 2357

TITLE:

FEDOROVA,N.N{~‘_‘“““-———

On the Theory of Phases with Varible Composition wita the
Structure of Zinc-Blende. (On the invegtigation of t3e posaible
domain of the homogeneity of compounds of the type A!-B%)

(K teorii fas peremennogo sostava sostrukturoy tsinkovoy
obmanki (Ob inuledovanii vosmozhnoy oblasti gomogennosti
svedineniy tipa AEBY, Buggian).

PERIODICAL: Izvestiia Akad. Nauk SSSR, Ser. Fiz., 1957, Vol 21, ¥r 1, pp 133 -

140 (U.S.S.R.)
Received: 4 / 1957 Reviewed: 5 / 1957

ABSTRACT: The present paper gives a survey of investigations bearing on the

Card 1

matter: Most of the substances crystallizing with the structure of
rock-salt (oxides, nitrides, carbides, and others) are phases
with variable composition. Even in the case of very narrow homo-
geneity domains of a phase, its physical properties sometimes
change considerably within the homogeneity domain. This applies
especially in the case of electric properties. Substances with the
structure of zinc-blende do not represent a special type of struc=~
ture, they have a tetrahedral configuration of the coordination
sphere., Substances with the struoture of wurzite have_the same
configuration. In the case of compounds of the type ALBT the

/2 following applies: With increasing polarization first the struc-

e
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On the lheory of Phases with Varible Composition with the Structure
of Zinc-Blende,

ture of NaCl, then the structures of wurzite, and finally that of
zinc-blende appear. The methods of synthesis of the compounds
GaAs, InAs, and InSb-are then discussed.

Next, a synthesis of the compounds of the type AL BY. developed by
the Physical-Technical Institute is described; here rather high
temperatures are necessary. For the determination of the breadth
of the homogeneity domain it is necessary to carry out precige
x-ray analyes and chemical phase-analyses. (3 tables).

ASS80CIATION: Physical-Chemical Institute L.Ya.KARPOV. Leningrad Physical-Techni-
cal Institute of the Academy of Science of the U.5.5.R.,

PRESENTED BY:

SUBMITTED:

AVAILABLE: Library of Congress.
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AJTHORS £ Borshchevskiy, i. 5., Goryurova, . A., 57-27-T-2/40
Takhtareva, HN. K. T
TITLE: An Inventlzation of tite Microhirdness of Some Sewiconductors

With 2 Zine Mende Structure (Isuledovaniyc mikrotverdosti neko-
torykh jioluprovounikov so strukturoy tsicnkovey ovuaanki).

PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1957, Vol. 27, Nr 7, pun. 1.08-1513
(Ussk)

ABSTRACT: The microhuardness of semiconductors couprised in a crystallo-
chemical group accorcing to the principle of a conwon t.:e of
linkage and a coumcn stracturc was investigited, the obtained data
were compared with the other physico-chemicnl yroperties and the
correlation with the eleclric paraueters of the se<aiconductors
of this group was determined, The data of the first Llests with
soine semiconductors with Waurtzit-, zincblende- and diumond-struc-
ture are given here. The microhardness-valuws of theze semicon-
ductors were determained. When gullium arsenide was eryatallized
in a narrow tube it siowed a hermaphroditic (twin-cryital) forua-
tion and the microhardness increased. But also under conservat-
ion of the same crystallization-conditions tie greatest variations
were found to occur in this cowpound by meisdcing the aicrohard-
ness. The authors could not yet determinz the reasions for thia,

A certain dependence of the wmicrohardness on the surity of the

Card 1/2 applicd waterials was observed in the tellurides (GapTes), InpTe3,
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Ah Inveatigation of the lMicrohardness of Some Semiconductors With a 57-27-7-2/40
Zinc Hlende Stiructure.

ZnTe). It is shown that the microhardness becomes smaller in ihe
isoclectron-compound -scries with strengthening of the icn-bound,
which corresponds to the character of variation of the hardness :
according to V. M. Gol'dshmidt, UFN, 9(6), 811, 1929,. There :
are 4 figures, 2 tables and 5 references, 4 of which are Soviet.

ASSOCIATION: Physico-Technical Institute AS USSR, Leningrad. (Fiziko-tekhni- =
cheakiy inatitut AN SSSR, Luningrad)

SUBLITTED: March 11, 1957

AVAILABLE: Library of Congress

1. Semiconductors-Hardness-Determination 2, Zine blende-Applications
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SOV/137-58-10-20833 D
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 69 (USSR)

AUTHOR: Goryunova, N.A.

TITLE: An Investigation Into Semiconductor Chemistry (Issledovaniya
v oblasti khimii poluprovodnikov)

ABSTRACT: Bibliographic entry on the author's dissertation for the de-
gree of Doctor of Chemical Sciences, presented to the In-t
obshch. i neorgan. khimii AN SSSR (Institute of General and
Inorganic Chemistry, Academy of Sciences, USSR), Leningrad,
1958

ASSOCIATION: In-t obshch, i neorgan. khimii AN SSSR (Institute of General

and Inorganic Chemistry, Academy of Sciences, USSR},
Leningrad

1. Semiconductors-~Chemical properties 2. Electrochemistry
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S0V/30-58-11-3/48
Luzhnaya, N. P., Doctor of Chemistry,
Goryunova, N. A., Candidate of Chemistiry
—

. Some Problems of the Chemistry of Semiconductors (Nekotoryye

problemy khimii poluprovodnikov)

Vestnik Akademii nauk SSSR, 1958, Nr 11, pp 17-21 (USSR)

A first success in this field was the discovery of semiconduc-~
tor properties of gray tin by A. F. Ioffe, A. I. Blum, N. A.
Goryunova. The prediction and discovery of semiconductor ,
properties of binary compounds of the’type of zinc blends (2zns)
showed the great importance of physico-chemical ideas in this
field. (A. F. Ioffe, A. R. Regel!). Formally semiconductor
chemistry was introduced to the Soviet Union on the occasgion
of the Eighth All=Union Conference on Semiconductors in
Leningrad 1955 by establishing a special sectiiors In order to
produce new semiconductors with properties determined in ad-
vance the chemical nature of these semiconductors has to be
investigated, especially the electron interaction of their
atomo. Recently some papers have been published abroad on
problems of chemical compounds in semiconductors. In the Soviet
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Some Problems of the Chemistry of Semiconductors

Union these researches have just been started. (A. G. Samoy-
levich, A. I. Gubanov, Ya. K. Syrkin). Z. G. Pinsker obiained
data con the characteristic features of slectron density distri-
bution in semiconductors by means of electronography. Semie-
conductor properties are of great importance in boundary
layers of two materials. The physico-chemical analysis is con-
sidered as an effective instrument in solving the problezs
mentioned. Researches on complicated semiconductor systexs
have been started in the Sovie! Union in the Fiziko-tekhniches-
kiy institut i Institut metallurgii im. A. A. Baykova Akademii
nauk SSSR (Physico-Technical Institute and Metallurgical
Institute imeni A. A. Baykov AS USSR). These researches were
to be developed in the chemical institutes, especially in the
Institut obshchey i neorganicheskoy khimii im. M. S. Kurnakova
(Institute of General and Inorganic Chemistry imeni N. Se
Kurnekov) where in 1958 the Laboratoriya fiziko-khimicheskogo
analiza poluprovodnikovykh veshchestv (Laboratory for Physico-
Chemical Analysis of Semiconductor Materials) has beern eatab-
lighed. Such a laboratory is also established in the Institut
fiziki i matematiki Akademii nauk Azerbaydzhanskoy SSR (Insti-
Card 2/ 3 tute of Physics and Mathematics AS Azerbaydzhanskaya SSR).
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Some Problems of the Chemistry of Semiconductors
Investigations of mechanic properties are to be carried out
during the next time in the Institut poluprovodnikov Akademii
nauk SSSR (Institute of Semiconduciors AS USSR). Also their
properties under high temperature are to be examined. In-
veastigation.of materials of spinel structure is also of great
importance (G, A. Smolenskiy). The correlation method is con~-
.sidered very . useful in connection with these.researches (V. P.
Zhuze)s .Ds As Potrov, M¢-Se Mirgalovskayq developed methods
for-preducing. semiconductor materdala«withrhigh puritxndegree
in form .of .perfect menocrystalsy Papers by 7 Lo Ve Tananayev,
Av V. Novoselove; T P. Alimarin. on.this- field are mentioned.
'"Finally the authora mention_the -great. 4mportance.of . semi-
eonductor chemistry for establishing 'a new techniques .

A ﬁéﬁ%j
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AUTHORS: Gorshkov, I. Ye. (Deceased), GCoryunova, N. 4. __——~

TITLEs The Quasibinary Section of GaSb-InSb of the System Gallium~
-Indium-Antimony (Kvazibinarnyy razrez GaSb-InSb sistemy
Galliy-indiy-sur'ma)

PERIODICALs Zhunlsi Neorganicheskoy Khimii;1958bVoi. 3, Nr 3,pp.668-672
. Uss_n_ S ~‘.,':«.r:‘£f LA A . ) .

ABSTRACT: The quasibinary section of these alloys was exemined by therm-
al analysis, determination of microstructure as well as by
radiographic analysis of this system. The nature of the
interaction of the compounds in the system GaSb-InSb is like
that in the system AlSb-InSb. With the produced alloys
microstructure-investigations and hardness determinations
wera performed. it first the solid solution; enriched with
the compound GaSb, and at the end the -solid solution, en-
riched with InSb, crystallized from the ‘system. The micro-
structure investigation of the alloy containing 25 % InSb

. ghows a smaller dendritic heterogeneity. The X-ray strucural

Card 1/2 ~ ‘analyses according $o Debye-Scherrer also showad the
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: 78-3.3-21/47
The Quasibinary Section of GaSb-InSb of the Systen Gallium'-Indiuchntimony

formation of solid solutions, The parameter of the Space
lattice in the homogenized alloys changes according to the
linear law from GaSh. to InSb, There are 4 figures and 15
referencas, 6 of which are Sovies.

ASS0CIATION: Fiziko-tekhnicheskiy institut Akademii nauk 3SSR
(Physical-Technical Institute, AS USSR)

SUBMITTED June 25, 1957
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ABSTRACT

Boryunova, N. A., Kolomiyets, B. T., 57-28-5-11/36
Ak . ]
Shilo, V. P. >

Vitreous Semiconductors (Stekloobraznyye poluprovodniki)
II.Glass Formation in Alloys of the Chalcogenides of Phosphor-
us, Arsenic, Antimony, Bismuth andThallium II.Stekloobrazovaniye
v splavakh khal'kogenidov fosfora,mysh'yaka,sur'my, vismuta 1
talliya)

Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 28, Nr 5, pp. 981-
-985 (USSR)

In the pregent paper the authors attempied to determine the
maximum limit of the vitreous state by means of a variation of
the cooling conditions in the earlier described aystems. This
became a necesgity in connection with the investigation of
their semiconduetor properties. A comparison of these proper-
ties in substances of identical chemical composition, however,
in different states,-in the crystalline and in the vitreous-
provea to be of great interest. Alloys of 7 pseudobinary sect-
iong of the ternary systems served ag inveatigation samples:

1) A92T93-A92$3; 2¥A9283—A82595;‘3) A925e3 - AaaTeB; 4) As,S;-

-szs5g 5) As,Se;-5b,Sey; 6) T128-A9253; 7 T1,8e-4s,5e; as
well as alloys of thepseudobinary section of the system T1,3e.

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0"



SLATETE

"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0

Vitreous Semiconductors. II.Glass Formation in Alloys of the Chalco—57-28-5-11/36
genides of Phosphorus, Arsenic, Aatimony, Bismuth and Thallium '

,A92393~T12TenA82T93.They were investigated under two kinds

of cooling conditions. It is important for the investigation
of physical properties and for the clearing of the mechanism
of glass formation in chalcogenous glass to investigate the
crystallization processes and the phase composition of the
crystallized substances. This problem was studied by the auth-
ors together with the Institute for Crystallography, of the
AS USSR (Laboratory of Professor Z. G. Pinsker). A comparison
of works conducted at the same objects showed that the cry-
stallization process can proceed in various directions under
different conditions. In the crystallization of substances in
the shape of blocks it is pogsible to characteriza the inter-
mediate stages of annealing by the simultaneous coexistence of
the crystalline and the vitreous phase. On the contrary only
completely crystalline substances are obtained after anneal-
ing of thin films. On the strength of thefpreliminary investi-
gations it can be said that, as was to be expected, the trans-
ition of all investigated substances into the crystalline state
is possible. Howeverythis process is complicated., At an approach
Card 2/4 to tie limits of glass formation the crystallization in general
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Vitreous Semiconductors.ll. Glass Formation in Alloys of the 57-28-5-11/}6
‘Chalcogenides of Phosphorus, Arsenic, Antimony, Bismuth and Thallium

Card 3/4

is facilitated. Investigations in this direction are con-
tinued. In this paper the limits of glass formation in sy-
stems on a phosphorus basis were moreover, investigated. The
systems: A9283-P283 and A92833vP3305 were synthesized. The

glass formation was also determined under two kinds of syn-
thesis conditions - at slow and quick cooling (hardening
(figure. 3). The phosphorus sulfides and -selenides permit to-
gether with other chalcogenides to produce a great number of
vitreous substances. The properties of these substances should
be subjected to a thorough examination. In the paper (Ref 6) then
was mentioned that the semiconducting glasses admit a consider-
able deviation from the stoichometrical composition. From this
viewpoint the ternary system Tl-AseSe was investigated at

slow cooling (figure 4). It can be discerned, that the domain
of glass formation in the system Tl-As+Se is comparatively
great. Therefore the diagram of the pseudobinary system
TlSeiAazseB, which assumes an interagtion of the stoicho-

metrical amounts of the binary components, yields consider-
ably less vitreous components than that diagram, which is

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0
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Vitreous Semiconductors.II.Glags Formation in Alloys of the 87-28-5-11/36
* Chalcogenides of Phosphorus, Arsenic, Antimony, Bismuth and Thallium

obtained on the basis of the intial elements. There are 4
figures and 10 references, 4 of which are Soviet.

ASSOCIATION: Fiziko~tekhnichesgkiy inatitut AR SS$R,_Leningra@
(Physico-technical Institute, AS USSR, Leningrad)

SUBMITTED : April 15, 1957

1. Semiconductors--~Phase studies
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-Goryunova, HN; A., Fedorova, N. N. SOV/57-58-8-9/57
Sokolova, V. I.

On Indium Phosphide With Stoichiometrical and Fon-
Stoichiometrical Compoaition (0 fosfide indiye stekhio-
metricheskogo i nestekhiometricheskogo sostavov)

YR
Zhurnal tekhnicheskoy fiziki, 1958, Nr 8, pp. 1672 - 1675
(USSR) ‘ ' ,

This is an attempt to determine the width of ths homogeneous
gzone in InP, at least in first approximation, by determining
the lattice constants of indium phosphide, when an excess of
one or the other component is introduced into the indium
phosphide. Moreover, it was intended to obtain reliable data
on the identity period of indium phosphide which was produced
from pure substances. The indium used in the synthesis
contained only negligible traces of copper, according to

data from spectral analysis. The phosphorus which was purified
by repeated washing with hydrochloric ucid contained copper,
aluminum, iron, magnesium, and gilicon in guantities of a few
thousands of a percent. Bismuth, antimony, lead, tin, zire,

B no g
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On Indium Phosphide With Stoichiometrical and Non- SOV/5’/-58-8-9/57
Stoichiometrical Composition

and arsénic could not be observed. According to data from
spectral analysis all samples were produced by an immediate
combined melting of the components. The procedure in the
production of indium phosphide samples with an excess of indium
or of phospharus is described. The gtoichiometrical InP was
produced by two methods, which are described in short. The
samples with an indium excess all exhibited a picture typical

of two-phase substances. The samples with a phesplorus exocess
also yielded the picture of a two-phase substance. The
phosphorus veins and the inclusions had a red color. No :
indications of a second phase were found in the polished sectiors
of stoichiometrical indium phosphide samples. In the X-ray
analysis a simple and & refined powder method were applied.

The refined X-ray diagram was taken with & Cu Ka-radiation

according to two methods. The evidence presented shows that
the identity period of indium phosphide is equal %o 5,8693 4
and that it does not vary within a range of + 0,0006 4, if an
excess of the one or the other component is introduced. There
Card 2/3 js every indication that the width of the homogeneous zone
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On Indium Phosphide With Stoichiometrical 57-58-8-9/37
and Non-Stoichiometrical Composition

in indium phosphide is very narrow. Professor D. W. Nasledov
and Professor B. F. Ormont discussed the results of the work
with the authors. There are 2 figures, 1 table, and 19
references, 4 of which are Soviet.

ASSOCIATION_: Leningradskiy fizik'o-tekhnicheskiy institut AN SSSR
(L'e'ningrad‘ Physical and Technical Institute, AS USSR)
Nauchno-issledovatel'skiy akkunulyatornyy institut
(Scientific Research Institute of Accumulators)

SUBMITTED: October 26, 1957
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AUTHORS: Goryunova, N. A., Radautsan, S. I. S0V /57-28-9-8/33

“fITLE: "‘EZT;;'g::::::;s in the System InAs - In

2395 (Tverdyye
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ABSTRACT: This paper is & continuation of the investigations of the
homogeneous domains with a zincblende structure in the
pseudobinary cross-sections of ternary systems which were
carried out in the Leningrad Physical and Pechnical Institute..
The results of the investigation of the InAs - IHZSeS—system,

sccording to various methods show that in this system a num-
ber of solid substitution solutions are found ranging from
1005 InAs to 40% InAs-60% 1"2533' inclusively. As was found

in the GaAs - GaQSeB-system (Ref 5) the diffusion in the

solid state is obstructed in connection with the covalent
character of the chemical binding. A long-term annealing, how-
Card 1/3 ever, leads to a certain homogenization:. of the alloys, which
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is substantiated by the diminution - ¢ the dendrites. pc-
cording to the resultg of the prelivinees experiments annesal-
ing under pressure considerably acczlirites this process. The
possitility of the formation of soli’ :solutions in the InAs -
Ingses-system indicates that the type of binding in both

binary components is very similar, In the near future the
electrical properties of samples of this system will be
thoroughiy investigated in order to find out whather they rre
qualified for practical use, An X-ray unalysis wns earried
out by 1.4, Ateaveva and 1.Y. Struchalina, The authors express
their thanks to Prof. D. N, Nosledov for his constant interest in

the progress of this study, and his help in creating the necessary
conditions for making it. There are 7 figures, 2 tables, and 11
references, 4 of which are Soviet.

ST e I Leningradskiy fiziko—tekhnicheskiy institut AN S$Swr
(Leningrad Physical and Technical Institute,AS USSR)
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Soiid dolutions in the :lib-Gasb Hyatem (Tverdvie rastvery
v sisteme iltb-Gasb)

Dokiady Akédemii navk 5885R, 19%8, Vel, 120, Nr &, pp.1031~1034_
(usse)

The binary substances of the nseudc.binrary cross section of
the ternary s{?t‘tev Al-5b=Cn in question are seniconductors
of"\‘ft"hfa type A" "B's Publications dealing with their proper-
ties are .very numerous at vresent. The poscibility of =
formation of homogeneous dcmaing in a2lloys of subsiances of
this type is interssting for the vroduction of semiconductors.
Such alloys exhibit a combination of electric and physico-
cnemjcal.vroperties more favorable for practical purposes than
is the #gpe with binary compounds, & short survey of publiw-
cetions 4 given (Refs 1 - 3). Avparently Kester and Toma
{K8gter and Thomwa, Ref 1) did not take into account the cir-
cumstenre that the main characterigtic feature of these systems
is thetandmy f.form non-equilibrium states. This is connected
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with a distinétly Mmarked eovalent type of interuction betwson
- the atoms of these Subatances, Onefof the authors assumed tnat
thease soliq solutions exigt in reality, The resulisg shown in
the vresent baper confirmeq this assumption, Hince the ayb.
stances immediately af'ter the 3ynthreis decidedly hud a heterg..
EEntous atructyre they wore hemogenized by meang of a zZone
melting.vThis new step turpeq ont to he Very convenient he.
fore the thermal analysis, he alloys were investigateq
chemical’y by T. v, Cherkashina, The resultg obtainegd by the
therma) Analysig differ to g great extopt from thoge ¢brain.
ed by Kester and Toma, They gre shown ip figure 1, The 18
8ults of tpe Authors prove thet in tphe said system tha inter..
action of the binary 8ystem under conditions which 80prosch
towards equilibrium hag no eutectjg character, but leads to
the ormation of g0lid solutiong ip 4 wide range or concentra-
tion., 7The rising content of Gasp increaneg the resistance
OF the alloyg againgt the atmogpherie humidity. Furthsrmore
the phage diegrom of 5 greater numbor o alloys wae therough .
1y investigated. The solid 3o0lutiong produced gre 288umed
' to be so14a aubstitution 80lutions, Phege results made pessible
Cargd 274 the explgnation of the contradiction belweon the duta obtaineq
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80V/20-120-5-28/67
So0lid Solutions in the AlSbh-Garb System ’ ‘

by the authors and those- obtained by Kﬁstermand.mbpa.-This
contradiction consists in the mibstitution which takes place
in systems of the sanme type with components which replace

ona another and devizte from one another ecccrding to all
characteritics {Gu¥-Gais and Int-In4s), whérees this is not
the case with the system A1Sb-Gasb in which the componenta
which substitute one another ere related to each other. From
the data given in tuble 1 the conclusion may bevdr%wn thet
the formation’ of #o0lid scluticns of the type A*118Y in g wige
concentration rangg takes place"only if the relative dif-

' férence of the electric atfinity donsteft of the. elements
which substitute one anvther does not’ exceed 9,4 “‘, N. X.
Takhtareve and 4, e Borshchevakiy agsisted dn this {nvesti.
gation.. 1t sup carriedoiit in the laberatory or 8, ¢, ko-
lomiyets, There ars 1 rigure, 1.tabie, and 9 réferences, 6

of which are Sovieg, : ’
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Goryunova, N, A., Radautsan, S, I. 50Y/20-121-5-22 /50

The Solid Solutions in the System InAs-InzTe (Tverdyye -
3

rastvory v sisteme InAs - InaTaj)

Doklady Akademii nauk SS5R, 1958, Vol 121, Nr 5,

pp 848 - 849 (USSR)

This paper gives the results of the investigation of the
system In-As-Te, In the Pseudobinary section InAs-In2T93
of this section golid substitution solutions(tverdyye
rastvory zameshcheniya) formed according to the principle
of heterovalent isomorphism were observed. As initial
material for the synthesis, the Tollowing materials

were used: 99,995 pure indium, arsenic after a double
sublination in a vacuum,end tellurium after a double
sublimation in a vacuum and after a 12~fold purification
by zone melting. The authors synthetized 7 compositions
of the section InAs-InzTeB; the composition of the alloys

is given in a table and the experimental conditions are
discussed in short. According to the results of the X-ray
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analysis, all the samples have the structure of the
zinc blende (sphalerite) where the lattice parameter
depends linearly on the composition. In this pseudo-
binary section, therefore, there are solid substitution
solutions in the entire concentration interval, Besides
the lines which are characteristic of the struciure

of the zinc blende type, additional lines were found in
the Debye (Debaye) crystallograms of In2T93. There were
no such lines in the investigated solid solutions. The
differential thermal analysis was carried out by means
of the optical pyrometer developed by Kurnakov. The
results of this thermal analysis confirm the results
of structural analysis by means of X-rays. The zuthors
found clear critical points for the solidus and for

the liquidus, which are characteristic of the diagram
of state of solid solutions. A dendrite structure

(in addition to a grain structure) was found in some
samples, According to the experimental results of this

Card %/5 paper, solid solutions are formed in the system InAs—InzTe3.

The Solid Solutions in the System InAs-In_Te SOV/20-121-5-22/50
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The investigation of electric properties as a function

investigated. The authors thank Professor D.N.Nasledov
for his constant interest in this baper, There gre 2
figures, 1 table, and 9 references, 5 of which are Soviet.

Fiziko-tekhnicheskiy institut Akademii nauk SSSR (Physico-
Technical Institute, AS USSR)

April 18, 1958, by A.F.Ioffe, Academician
April 4, 1958
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"Some Remarks Concerning the Formation of Semiconducting Tetreshedal Fhases.”

report presented at the Internaticnal Conference on Semlconductor Fhymics,
Prague, 29 Aug - 2 Sep 60.
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' §TEXT: The article examines problems of the formation of binary snd ternary '
. semiconductor compounds and the chemical bond pattern in these substances. |
: It is suggested that the basis of a tetrahedral structure be the electron

' : lattice formed by tetrahedrally arranged "bridges" made up of paired valence
‘ electrons. The formation of tetrahedral structures becomes possible when

S JE . ERRER S

5/081/62/000/006/013/117
B166,/8101

!
K,q;ob R | S ,
- LA HOs : : Goryunova, N. A. )

f'TITLE: Problems of the formation of semiconductive chemical

compounds with a tetrahedral arrangement of atoms in the
structure :

:’PERIODICAL: Referativnyy zhurnal. Khimiya, no. 6, 1962, 36, abstract

68229 (Izv. Mold. fil. AN SSSR, no. 3(69), 1960, 21-30)

I

the value of electron affinity or of the overall group jonization potsntial !
exceeds a certain limit and makes the formation of compounds with an iomio

' metallic bond disadvantageous with respect to energy. It is shown that this

. condition is fulfilled when the specific electroaffinity consiant (the energy
- of affinity to the ion core of the electron commencing the valence shell) of;

‘ Card 1/2 DR : . 1

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0

4 35?:».}(3'

' ' ‘ /081 62/000/006/013/117.§
 Problems of the formation of... , - B166/3101 o
H . R . '
| oy apon: tigps are : o~ .
Lo ea.oh of the component elements is greater than 7.5 evx.lds’l‘;xege no 29 \7l/
, ysed as & basis for the poaaibilitngf ‘t;ormiingI%ompou ds 0 VI IBIVC VI /.
gI VII’ multi-cation compounds AI'B Cz A"B.S'C, 4 ABTTTC 3 ‘.

2 VII,
b IIIZIVIV, , Il v, VII II Vo
A IBVC VI, multi-anion compounda A 1'B 4 A} 2 A,

A\ IIBIVC VII’ IIBHI 3VII. &bséracter's notex Complete tranah’cion]
2 : | ) .
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AUTHORS: ‘2251929124_KL_A:, Sokolova, V. I.
TITLE: Complex phosphides

7

PERIODICAL: Referativnyy zhurnal. KXhimiya, no. 7, 1962, 57,
abstract 7B384 (Izv. Mold. f£il. AN SSSR, no. 3 (69),
1960, 31-35) '

TEXT: BExperiments carried out to study the interaction between InP and

. various semiconducting compounds are desoribed. [Abatracter'a note:
Complete translation.]
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AUTHORS: W. , Sokolova, v.I.
TITLE: Solid solutions in the InP-GaP system

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 11, 1961, 23, abstract
11Zh136 ("Izv. Mold. fil. AN SSSR", 1960, No 3(69), 97 - 0

TEXT: An investigation was made of three seotion points of the InP-

GaP system: 3InP-GaF, InP.GaP, InP.30aP. Materials with about 99.999% purity

were used to prepare the alloys. The alloys vere prepared 1n evacuated quartz
ampoules with vibration stirred heating in a Silit resistor furnace up to

1200°C (3InP-GaP), 1300° (InP-GaP), 14000C (InP-3GaP) with subsequent rapid

cooling. The investigation was carried out by the metrnds of microscopic and D/
roentgenographic analysis and by measuring the mierohardness. It was shown

that in the InP-GaP system there exists a continuous series of solid solutions,
which are difficult to obtain in the equilibrium state. «here are 6 references.

7. Rogachevskaya

[Abstracter's note: Complete translation]
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AUTHORS: Goryunova, N. Aey Proshukhan, V. D.
1---.---—- -

Solid Solutions in Quaternary Systems on the Basio of

TITLE:
Q\Inks and InSb y*
. .
PERIODICAL: Fizika tverdogo tels, 1960, Vol. 2, Fo. 1, pp.%}i6-178

by a reaction

n of solid solutioné
unds of the

11 as some cCOmMpoO
These alloys weTe

died the formatio
jide and arsenideles we
chalcopyrites.

examined alloys in the
tem Cd-In-Sn-is (Tables 1

PEXT: The authors stu
petween indium antimon

IIBIVCZ having the structure of

synthesized in the usual manner (Ref. 5). They
section mCdSnAsz-n(ZInAs) of the quaternary Sy8

and 2) and in the section mCdSnSbZ-n(ZInSb) of the quaternary 8
¢d-In-Sn-SH (Tables 3 and 4). The system mCdSnAsz—n(ZInSb) wss found to
id solutions throughout the range of concéntration,b///

ystem

have & Bseries of sol
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Solid Solutions in Quaternary Systems on the 5/181/60/002/01/34/035
Basis of InAs and InSb B0O08/B0O14

Apparently, also the system mCdSnsz—n(2InSb) has numerous solid solutiorns

ranging from InSb to a concentration close to the ratio of 1 ¢+ 1. Both
systems have wide ranges exhibiting the structure of zinc blende. Here,
a change in the physicochemical and electric properties can be

brought about. There are 4 tables and 10 references, 4 of which are
Soviet.

ASSOCIATION: Leningradskiy fiziko-tekhnicheskiy institut AN SSSR
(Leningrad Institute of Physics and Technology, AS USSR)

SUBMITTED: August 7, 1959
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‘Vitreous Semiconductors. 9. vitrification in s/181 60/002/02/16/033
Complex Chalcogenides on the Basis of Arsenic B006/B067

Sulfide and Selenide

also obtained by fusing chalcogenides of the elements of the 5th group
with chalcogenides of the elements of other groups. Furthermore, the
authors investigated the influence exercised in such melts by non- :
vitrifying chalcogenides on the vitrifying capability of the melt of the
two (interacting) chalcogenides. Melts on the basis of arsenic sulfide
and selenide were produced with the sulfides and selenides of the
elements of the 1st - Ath group (except for B, Al, C, and Si). The
syntheses were made in the qoncentration ranges of ~5 mole®b of the
ternary systems Me - X - As, where Me is an element of the first four
groups, X - sulfur or gelenium. The vitrification of the systems As - Sa -
Me is illustrated by phase diagrams for the elements of the groups 1 -1V
in Figs. 1-4. The gulfides yielded similar results. Figs. 5 and 6 show
the experimental results in the form of diagrams which illustrate the
ratio between the vitrification ranges of all elements from Cu to Pb.

In conclusion, the results are briefly discussed and compared with those
of Zachariasen and Winter-Klein. There are 7 figures and 4 referencesi

3 Soviet and 1 American. V(
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Vitreous Semiconductors. 9. Vitrification in 5/181/60/002/02/16/033
Complex Chalcogenides on the Basis of Arsenic B006/B0O67
Sulfide and Selenide ]

ASSOCIATION: Fiziko-tekhnicheskiy institut AN SSSR Leningrad
(Physicotechnical Institute of the AS USSR, Leningrad)

SUBMITTED: May 13, 1959
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24,7800 s/12y62/002/02/17/033
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AUTHORS: Baranov, B. V., Goryunova, N. A.
[~ =
TITLEs Preparation of Homogeneous Solid Solution;\in the System

A1Sb - InSb g\

PERIODICALs Fizika tverdogo tela, 1960, Vol. 2, No. 2, pp. 284-287

TEXT: On their search for new semiconducting materials with optimum

electrical parameters the authors report on jnvestigations oft gsolid

solutions of the system Ale-§g§3fﬁthe rirst component shows & consider-

able width of the forbidden band, the second one high carrier mobility.

The first experiments showed that no homogeneous solid solutions of this

system could be obtained by ordinary methods. The results of attempts

of homogenizing the alloys are discussed in the following. Table 1 .
indicates the purity %f the initial substances. The alloys were synthesiz-

ed in cloged §£aphite\oruciblas which had been dboiled in concentrated

nitric acid, washed in distilled water, and heated at 1100°C. The .
crucibles with the substance were put into quartz ampoules filled with ‘
spectrally pure argon, heated up to 1100°C, and then slowly cooled in

Card 1/3
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Preparation of Homogeneous Solid Solutions s/181 60/002/02/17/033
in the System A1Sb - InSb BO06/B0O6T

the furnace. The alloy obtained was coarsely crystalline (Fig. 2), and
the X-ray pictures showed broad bands corresponding to the nonequilibrium
solid solution. After a tempering for 120 to 500-700 hours hetween

540 and 600C small dark orystals were observed (Figs. 5, 6), and the
X-ray pictures ghowed line systems indicating a change in the lattice
perameters (Fig. 8, Table 2). Heating above 600°C led to volatilization
of antimony, a prolonged heating did not improve the homogenization.
Further jnvestigations showed that the microhardness of the vigible
crystal deviated esgentially from the microhardness of the two components

(e.g., 800 kg/mm2 -a1Sbs 420, Ingpi220 kg/mmz). The authors explain

this by the fact that the presence of an eutectic in the alloys is
connected with the formation of aluminum carbide. The homogeneous solid
solutions obtained also showed higher corrosion resistance. In contrast
to the non-homogenized samples which easily decompose in air or water,
the homogenized samples were not affected by air and water even over a
longer period. Also a treatment with 0.01 N HC1l for 500 hours did not
etch the surface of the homogenized samples; 0.1 K HC1 had no noteworthy
influence on corrosion resistance. Hence, the authors succeeded in px(

Card 2/3
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obtaining solid solutions by tempering with subsequent cooling at a
temperature which was much higher than the melting point of the most
easily meltable component. In conclusion, the authors thank Professor
D. N. Nasledov for discussions and his interest in thig work. There are
10 figures, 2 tables, and 9 references: 3 Soviet, 5 German, and

1 British,

ASSOCIATION: Fiziko~tekhnicheskiy institut AN SSsR Leningrad
(Physicotechnical Institute of the AS USSR, Leningrad)

SUBMITTED:  May 13, 1959
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AUTHOR: Goryunova, N.A., Doctor of Physical Scilences

TITLE: The Chemistry of Digmond-l.ike Semiconductors

PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im. D.I. Mende-
' leyeva, 1960, No. 5, Vol. 5, Ppp. 522-5%4

PEXT: The author discusses the nature of binary compounds with a structure
of zino blende, i.e.,analogues of diamond siliocon, germanium, gray tin, dis-
covered only recently (Ref,3). It is known today that simple and complex
substances, which crystallize in diamond, zinc blende, wiirtzite structures
or close to these (e.g., chalcopyrite), are considered to be semiconductors
and are combined into one crystalline group (Ref. 4,5). It is also establish-
ed that ‘tetrahedric covalent bonds create the most favorable conditions for
electron transfer. It is pointed out that subatances of the crystallo-che-
mical group have a great future for their application in radio-electroniecs.
Alllg -%ype compounds are applied in the semiconductor industry because they
‘are the closest analogues of semiconductor elements of the IV group of the
Card 1/24 ' '
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The Chemistry.of Diamond-Like Semiconductors 8/063/60/005/005/005/021
o ‘ A051/A029

periodic system of elements, The latter group is known to have a series of
physico=chemical properties and electrical parameters other than those es-
tablished in diamond, silicon, germanium and gray tin. Speocial mention is
made of the solid solutions InSb-GaSb which were first investigated in the
Soviet Union (Ref.9,10). The author stresses the fact that intensive search
for new semiconductor materials is going on all over the world. One aspect
of this search is the determination of the possibility for producing semi-
conductors based on complex multi-component substances of the crystallo-che-
mical group diamond-gray tin. Difficulties encountered in this respect are
in the production of highly pure and single crystal substances. The author
lists and comments on the works of various Soviet and foreign authors with
respect to the following subjects: the formation of substances with a spha-
lerite and wiirtzite structure, physico-chemical properties, production of
initial and binary materials, electrical properties, bond type and property
changes, solid solutions and new semiconductors. Goldschmidt synthesized
many compounds with a diamond structure., Table 1 lists part of the periodic
table where a frame is placed around the elements yielding binary compounds
with a tetrahedric distribution of the atoms in the structure, with at least
one of the elements equidistant from the IV group of elements. Table 2

Card 2/24
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lists the structural types formed by compounds of the elements in Table 1,
and accepted at the present time as the symbols of compound types. The bond-
model of the diamond is taken for interpreting the properties of the given:
group (Ref. 4, 16-19). It is stated that the binary compounds included in
the orystallo-chemical group under discussion are similar to each other in
their physico-chemical prop%ffiss. Properties typical for the entire group
are best expressed in the A**“B' group of compounds, closest in the location
of their component atoms. All these substances have a low solubility in
water, most of them are stable to oxygen and air moisture (excepting alumi-
num compounds). All the substances are derivatives of hydrogen acids and
form the latter when decomposed. In most casgs they are the only compounds
which form in the given systems. Thus, the A 1IgV compounds are given spe-
cial attention in this artiocle as_being only relatively recently discovered
as compared to the AIIBVI and AIBVII groups. Several phase diagrams are }(
presented in Fig. 1-7 and are seen to be of the same type. Regardless of

the noticeable dissociation in almost all the compounds investigated from
this stand point there was a noticeable tendency to form during solidifica-
tion compounds with a stoichiometric composition. In order to solve the
problem of the width of the homogeneity region in the compounds of the -

Card 3/24 : '
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AIIIgV type, & large number of methods must be applied. An X-ray analysis of
indium phosphide and gallium arsenide did not indiocate the existence of a
noticeable region of homogeneity near the stoichiometric composition (Ref. 51,\X-'

32%. Pable 3 is a list of the main physico-chemical properties of the
AITIRY type compounds taken from the literature (Ref. 13, 16, 33-41). It was
found that with an increase in the temperature the coordination number in-
creased, coming closer at certain temperatures to a dense packing (Bef.46).
The AIBvI type was found to behave in a different manner in the molten
state, showing a tendenoy to the'f°ETit$°n of molecular structures (Ref.42).
For most of the substances of the A B' type the chemism and the kinetics
of the action of various reagents have not been studied, In etching, the
etching agent has to be selected by experimental means (Ref. 16, 51). Some
of the characteristics of the latter group which have mot been thoroughly
investigated are the Debaye temperature thermal conductivity, heat of forma-
tion, etc. Compounds with a sphalerite structure, both of the ALIBVI ang
AIIIBV type, catalyze oxidation-reduction reactions (Ref. 56). Germanium was
discovered during the last war as semiconductor, the unusual properties of
which could be detected only after a super-fine purification and obtaining

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0"

— SETER



LT gD Tt ST, I L T -

"APPRQYED FOR RELEéS,E?. 03/13/2001 CIA-RDP86-00513R000516410013-0

20616
The Chemistry of Diamond-Like Semiconductors 8/063 60/005/005/005/021
' ' A051/A029

a single crystal. At present the analogues of Ge and Si are gradually in-
troduced into the semiconductor industry, also binary and more complex al-
loys with a zinc blende structure. The future prospects of applying the
latter in the semiconductor industry is also determined by the degree of
purification and perfection of the crystals, thus the problem of their pro-
duction is connected with the purification of the initial materials. The
processes of precipitation, admixture extraction with solvent, vacuun frac-
tionating distillation and thermal dissociation are used for this purpose
(Ref.57-59). The method of fractionating reorystallization is used for the
metallic components of gsemiconductor comgounds of this group and also for
the semiconductor materials of the AIllp type. In order to obtain single
crystals, Chokhral'skiy's method is used. These processes are based on the
application of the difference in the compositions of the contacting solid

ARG

and liquid phasas of the substance in crystallization and displacing the ad-

mixtures from the crystallization front. Actually, the substances are sub-

jected to repeated zonal recrystallization and the single crystals are dramnaut,

of the purified melt. The distribution coefficient of the admixtures (K)
plays the most important part in the purification process, which character-
izes the ratio of the admixture content in the solid phase to the admixture

Card 5/24
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content in the liquid contacting it. When K is less than 1, the purifica- ><
tioh is very effective. In the case where the chemical nature of the admix-
ture is close to that of the main substance, K is equal to 1 and the purifi-
cation by the above-mentioned methode becomes rather difficult. The techno-
logy of the binary semiconductors (especially antimonides) is mostly similar
to that of Ge. However, due to the volatility of the non-metallic compo-
nents, arsenides and phosphides, the methods of their production and purifi-
cation are gsomewhat changed from the other;, in order to eliminate the harm-
ful effect of the evaporation of the arsenic and phosphorus. An improved
method has been suggestied (Re£.66)_baaed on the independent rezulating of
the vapor pressures of the volatile component. Fig.8 shows the method of
the zonal recrystallization, successfully used by the author for purifying
gallium arsenide. In Ref. 67, the method of zonal recrystallization without
crucible in a sealed vessel is described, Several other methods of synthe-
sizing binary semiconductors of the diamond group are mentioned, where the
purification of the material can be accomplished by purifying the initial
components. These methods have only a limited significance (Ref. 15, 70).
The mechanical processing of the obtained compounds is similar to that of
8ilicon and Ge: the samples can be sawed, polished and ground. Precautions

Card 6/24
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must be taken against dust-like particles by using protective glasses,
plexiglas hoods and rubber gloves, The author mentions the many works pub-
lished on the electrical properties of the AIIIBV type semiconductors and
outlines the special demands placed on these from the electrical standpoint:
the width of the forbidden zone, distribution, concentration and degree of
ionization of the admixtures, the value of the effective masses, mobility of
the charge carriers, life-span of the electron-hole pairs and diffusion
length of the shift, nature and ‘activity of the centers of capture and re-
combination (Ref.76). The ALIIBV type of semiconductors present an interest-
ing material for use as rectifiers, photocells, Hall emf transmitters, etc.
Certain compounds of the mentioned type can be successfully used in thermo-
electrical generators (Ref.77). The work of most semiconductor instruments
is ensured through the admixture mechanism of conductivity., The role of the
admixtures can be played not only by the foreign atoms, but also by atoms
included in the composition of compounds with a super-stoichiometric ratio
and destruction of the crystal lattice. The principle of action of the
"ideal" semiconductor of the diamond type io simple, based on the action of
the foreign admixtures introduced by the replacement mechanism. If the atom
has a valency greater than the atom of the main lattice, then the extra

Card 7/24
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valency ‘electron of the atom can take part in the transfer of electricity,
fortning an electronic conductivity of the substance., In studying the activ-
ity of admixtures in the AIIIBV compounds, a certain analogy with the be-
havior of admixtures in_Ge and Si was noted (Ref. 31, 78-82). 1In binary
semiconductors of the AIIIpV type elements of the second group (zinc, cad-
mium) usually act as acceptors, forming a hole conductivity, and elements of
the fourth group (sulfur, selenium, tellurium) act as donors, determining
the elactronie conductivity., The rhysical basis for the use of most semi-
conductors of this group are the electronic processes which occur in this
transition range. Indium antimonide brought to a state of super-purity is
used as an "ideal" semiconductor today for the quantitative check of the
theory and the production of numerous electronic semiconductor instruments,
The characteristic feature of these compounds is the high mobility of the
electrons, the relatively low mobility of the holes and the low effective
mass of the charge carriers. These features are the cause of certain pre-
viously unknown phenomena in the AIIIpV type compounds, such as anomaly of
the optical absorption (Ref.B}), a weak dependence of the Hall effect and
electroconductivity on the temperature in the region of low temperatures
(Ref.84), negative change of the resistance in a magnetic field (Ref.85),
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etc. The actual application of the Hall effeot in instruments became pos-
sibdle with the discovery of semiconductors having a very high mobility of
the electrons. Indium antimonide and indium arsenide are the substances
with the greatest future as materials to be used in infra-red detectors, and
indium phosphide as a material for rectifiers and amplifiers (Ref.75). Gal-
lium arsenide shows the greatest Promise as a paterial for solar batteries,
more so than silicon (Ref.88,89). Gallium arsenide and alluminum antimonide
will be used for rectifiers (Ref.57, Z;)v Table 4 shows the main electrical
properties of the compounds of the ALl type according to Ref. 74, 75, 90.
Gallium phosphide is very suitable for rectifiers working at high tempera-
turea, Boron compounds are expected to have the same advantages compared to
8ilicon carbide, as gallium arsenide has by comparison to Ge. As regards
the type of chemiocal bond in the orystallo-chemical diamond group, the authar
notes the following two main ruless a) in the analogue compound series,

b) in the isoelectron series. In the first case with an increase in the
atomic weight within the game group of the periodic system, the bond type
should change toward the direction of strengthening the "metallization". In
the second case the change in the bond type should be connected with an in-
crease in the distance between the elements in the periodic table, which

Card 9/24 ‘

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP8v6_-0(‘)E13R000516410013-0

S TN AN R R T RGN R BN R

T ARG S R S RNGIANATINENNEY AU S T R Ty

20616

The Chemistry of Diamond-Like Semiconductors “s/o6;/60/005/005/005/021
A051/4029

compose the substances, or, i.e., with an increase in the difference of the
chemicel nature of the atoms. Table 5 lists some of the physico-chemical
and electrical characteristics of the substances of the isoelectronic series
of germanium and gray tin (Ref. 74, 16). From the table it is seen that an
intensification of the ionic state ‘causes a drop in the hardness described
by Goldschmidt (Ref. 13). This was noted as a weakening of the inter-par-
ticle bond. The"melting’temperature in the isocelectronic series changes in
a complex wav, explained_by the fact that the melting of the AlV substances,
of the Alllp and the AIIIB compounds' are processes which are not analo-
gous i.e., the degree of destruction of the bonds and their transformation
into another shape is different for these substances. The direct proof of
the presence of ions in the compounds of the AIIIBV gpng AligVl types is
taken to be the determination of cleavage. The presence of ionic and cova-
lent bonds in the substances of the AIIlgV type was proven by a number of
other methods given in Ref, 95, 96. The observed rules in the change of the
Properties concomitant with a change in the bond type in a number of ana-
logue compounds and in the iso-electronic series have served as the basis for
reliably determining the properties of the substances which are 8till only
8lightly investigated. fThe compounds of the AIIIBV type are the closest
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analogues to diamonds, siliocon, germanium and gray tin, amongst all the
members of the orystallo-chemical group. Several references are mertioned
which deal with the investigations of several solid solutions, formed by si-
licon and germanium {(Ref. 97), and the technological developmsents of materials
suitable for use_in instruments (Ref, 100). It has been assumed that the
analogy of the AIIIBV’compounda end the elements of the fourth group is ex-
tended to the nature of their interaction as well., Thus, investigations
were carried out of pseudo-binary sections of the ternary systems of the
InSb-GaSb, InAs-GaAs types, etc. All the investigated compounds of the
AIIIBv‘type, when reacting with each other, have shown a certain solubility.
The interaction with the formation of continuous solid substitution solu-
tions was particularly easy in the systems InP-InAs and GaP-GaAs. PFig.10-12
are a few other structural diagrams investigated, The difficulties encoun-
tered by the diffusion of the solid solutions in substances with a covalent
bond were connected with the direction of the covalent bond, presenting ad-
ditional limitations on the mutual distribution of the atoms and serving as
an obstacle to diffusion (Ref.16)., All the diagrams shown in Fig.10-12 were
taken after the homogenization of the alloys in the solid state. The re-
sults of the thermal analysis of the indicated ternary systems serve as an
example of the usefulness of the physico-chemical analysis in semiconductors.
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An interesting property of the solid solutions based on Al8b is their stab-
ility to oxygen and air moisture exceeding that of sluminum antimonide (Ref.
105,106). It has been shown that a considerable increase in the effective-
ness of thermo-elements can b attained if materials are used, which are
based on multi-component solid solutions, since the latter have a lesser
thermal conductivity compared to compounds included in their composition,
Some data available point to the application of the solid solutions of the
InAs-InP system for this purpose. With respect to new types of semiconduc-
tors the author mentions also the defective binary compounds of the AllIgVI
type discovered in 1949 (Ref,117). Their structure is defective with“re-
spect to the metal atoms. In their electrical properties they were found to
be semiconductors with properties which are intermediary compared to the
properties of the compounds of the ALLLgV gng piIpVI types (Ref.116,119).
However, the mobility of the charge carriers in these new substances was
found to be very low. Some of the compounds of this type form solid substi-
tution solutions_with one another, as well as by the interaction with sub-
stances_of_the AIIIBV type (Ref. 118, 124-130), The defective compounds of
the AE}IBVI type, when interacting with substances of the AIIBVI type, form-
ed homogenzoqssemiconductor substances, chemical compounds and solid substi-
tution solutions (Ref, 134-135). It is assumed that in all semiconductor
Card 12/24 .
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alloys based on defective compounds of the type and in the investi-

gated ones, the mobility will be only slight due to the stetistical distrib-.

ution of the empty places in the lattice. Non-defective ternary compounds
with diamond-like sitructures are of greater interest in the search for new
combinations of properties close to that of germanium and silicon. It is
further assumed that the binary and ternary compounds represent all the pos-
sibilities of chemical compounds with a diamond-like struciure. The author
points out.in conclusion that the number of possible materials with semi-
conductor properties,which are analogues of diamond, is continuously in-
creasing since the possibilities are unlimited for their production and that
they are not limited only to the chemical-crystalline group of diemond-like
semiconductors. There are 5 tables, 12 figures, 1 diagram &nd 149 references:
86 are Soviet, 36 are English, 22 German, 2 Czech, 1 Dutch, 2 unidentified.
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(MIRA 14:5)

1, Fiziko-tekhnicheskiy institut AN SSSR.
' (Diamond) (Sphalerite) (Wurtzite)

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513ROQ0516410013-0

T T T T AR AR

82563
S.R6s0 . 8/080/60/033/06/04/006

AUTHORS: ~ Goryunova, N. A., Kradinova, L, V., Sckolova, V, I., Sokolova, Ye.V,

%\
TITLE: A Method of Obtaining High-Purity Arsenic u\
* PERIODICAL: Zhurnal prikladnoy khimii, 1960, Vol. 33, No. 6, pp. 1409-1410

‘TEXT:V : Gallium arsenide GaAs 1s a semiconductor material with a recti-
fying effect and photoconductivity, Arsenic is usually accompanied by antimony
and bismuth which have similar physical and chemical properties, so that their
separation from arsenic 1s difficult, Arsenic trioxide was taken as initial B

- material, therefore, because it does not contain bismuth and only small -

" quantities of Sb, Cu, Al, Ca, Fe, S1 and Mn, The purification was carried cut
in two stages: purification of arseniec trioxide; reduction of the trioxide to ;
arsenic metal, The trioxide was purified by recrystallization from a hydro-
chlorle solution, After complete dissolution of As,0; the hot solution was
filtered and then kept for 20-24 hours in a cold place, The erystals formed

were reduced by activated coal in a quartz ampoule, .The arsenic metal was

distilled in a 10™> mm Hg vacuum, At 300°C the fraction containing As 0, and
at'hSOOC pure arsenic was distilled. On the base of arsenic produced “by the

method proposed, GaAs can be obtained with a concentration of charge carriers
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n = 1016'cm"3. Further treatment by zone melting and extraction of single
erystals produces a material .suitable for the application as semiconductor,
There is 1 table and 7 references; 2 Soviet, 3 German, 1 English and 1 French,

ASSOCIATION: Leningradskiy fizil{o-teldmicheskiy institut AN SSSR (nggrm
Physico-Technioal Institute of A3 USSR) ‘

SUBMITTED: June 25, 1958
February 4, 1960 (after revision)
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Some problems involved in the formation of complex tetrahedral phases,
Vest.IGU 16 1n0,10;112-124 161, (MIRA 14:5)
(Semiconductors) (Germanium compounis) ’ '
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Some quaternary analogs of germanium., Vest LGU 16 no.22:97-101

'él. . (MIRA 14:11)
- (Germanium alloys) (Semiconductors)
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AUTHORS : Goryunova, N.A., Vaypolin, A.A., and Chiang-ping-hsi
TITLE: Solubility of germanium in some ternary compounds

with a tetrahedral structure

PERIODICAL: Referativnyy zhurnal, Khimiya, no.11, 1962, 51,
’ abstract 11 B 292, (In the Symposium: 'Fizika i
khimiya' ('Physics and Chemistry'), L., 1961, 26-29)

TEXT: ‘ Using the X-ray structural method the solution of Ge
in CuGeyP3 (I), which has a tetrahedral arrangement of atoms, was
studied. It was shown that in I the most probable disordered
arrangement of atoms of Cu and Ge is in positions similar to those
of the metal in the sphalerite structure, and of P atoms in
positions of the non-metal in the same structure. When solid
solutions were formed in alloys of the homogeneous range from the
composition of I to that of the alloy with the composition

70 mol %4 I the X~-ray patterns showed one system of sharp lines J[-
corresponding to the structure of ZnS. The period of identity
varied from a 5.38 kX for I to 5.48 kX for the alloy with the

card 1/2

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0

LR g AR TR A I A e BT+ ST e

s/081/62/000/011/007/057
Solubility of germanium in some ... pj3]1/E152
” I its atoms

| i i in
limiting concentration. When_Ge.dtssoleions
occupy both ncationic" and "anionic! Pposi .

EAbsti‘actor‘s note: Complete translation.]

e
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AUTHOR: EEEZEEEXEL,!;_AL__
TIiTLE; Semi-conductor AIIIBV type compounds and the nature of their inter-

action with other substances

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 2, 1962, 36-37, abstract
26289 (V sb, "Vopr. metallurgii i fiz., poluprovodnikov', Moscow,
AN SSSR, 1961, 123-126)

TEXT: The -author anaiy&es the problem on the formation of compounds or

solid solutions between AII B' type compounds and other compounds, Alloys of

ternary ﬁystevs'of the following types were studied: AjIIT - ByTIT - BY and b//r/
A‘“II - By - B, Itwas assumed that in these systems interaction takes place
together with the fo of solid solutions over pseudo-binary sections

AI§IBV - AIIIEV and ZT?E;?“_ AIIIB 9 Experimental gata accumuiited show that

if this caSe there are regions of Solid solutlon formation which are more or

less extended over the pseudo-binary sectlion (depending on the proximity of
substitution components), and always very narrow in respect to excessive_ele-

mentary components, Data on the formation of solid solutions between aT1Igv
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compounds indicate that this process is not uniform in different systems., The
difficult formation of solid solutions which can be considered as a common
phenomenon for the AITIBV _ alIIpV systems 1s apparently connected with the fact
that in substances with a covalent bond type, diffusion in solid state proceeds
at much lesser speeds than in alloys with another type of electronic interaction.b/J/
It was established that in AIIIBV - A IIBv systems, in the majority of cases,

the zone of homogeneous alloys corresponds actua11¥ to the pseudo-binary sections
The author investigated also the interaction of ALIIRY with AIIIBgI type com-
pounds. It was established that the formation of solid solutgons in the system
with the participation of antimonides proceeds in a relatively narrow concentra-
tlon range. Solid_solutions are developed also in a wide concentration range at
an intesraction of AIIIBY with the AIBIVCV type compounds., A new compound,
TuGeAs3e, was obtained with the ZnS s%ruéture; 5.53 8 identity pericd, 658°¢
melting point, and about 560 kg/mme microhardness.

B. Golovin

[Abstracter?s note: Complete translation]
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B102/B138
247300011 53,19 /#5%) /313
AUTHORS: \%gzxgggnglL_A., Orlova, G. M., Danilov, A. V., Abramova,
. V., Plechko, R. L., Kozhina, I. I.
TITLE: Some quaternary analogs of germanium

PERIODICAL: Leningrad. Universitet. Vestnik. Seriya fiziki i khimii,
no. 4, 1961, 97 - 101 '

TEXT: Of the possible quaternary analogs of germanium which form tetra-
hedral phases, only the system ZnSe-GaAs has so far been investigated.

The authors chose the system Cu-Ge-As-Se which has a tetrahedral phase

of variable composition in the section Cu_GeSe,-CuCe_As.. The presence of

2 3 2773

this phase was verified and the physical and chemical properties of the
phases were studied. 17 alloys from the above section were synghesized
by fusion of the components in evacuated quartz ampoules at 750 °C.
Microstructure of the alloys was determined by means of anHwun-7 (MIM-T)
microscope and microhardness with afnMT -3 (PMT-3) tester. Thermographic
analyses were carried out with normal as well as differential recording.
X-ray structural analyses showed that the alloys ranging from 2.0
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Some gquaternary gnalogs 0f... B102/B138
to 4.0 CuZGeSeB«CuGezAS5 were single-phase. The

Cu,GeSe +CuGe,As
3 2773
GeSe3°CuGe2A33 containe

2
composition 1.5 Cu, d two phases and
gu, GeSe,°0.4 CuGe As, three. The inhomogeneity jpncreased with the As
coficentration of %he composition. All elloys contained a sphalerite-type
structure with lattice constant & = .54 ¥ 0,01 kX. A composition
min = 1.6:1.0 - 4.0:1.0 gave single-phase alloys; (m = CuzGeSe,,

2
n= 1.0t2.03 3,03 4.0 contained an additional phase with
4.5:1.03 1.5:1.03 1,2:1.03 1.0:1.0
ther sphaleritic phase with
hase was gseparated by zone
te of 0.5 - 1.9 cm/hr and

to the

-

n = CuGeZSeB), ms
+ 0.01 kX; msn = 5.011:03

apart from the common one, ano
The second ZnS-type P
with an optimum T&

ition from the ternary CuzGeSe}

In the itransi
system, from 63.3 mole# m + 167 mole% n the
nto the regular 7nS lattice.

ttice 1is rearranged 1
ensitive 10 composition.

from Cu5Ge4Asase6 to

a = 5.20

contained

a = 4.41 - 0,01 kX,
S o

melting of Cu2Ge 95 CuGezAs5

7 - 10 cycles.

quaternary As-containing

distorted chalcopyrite la
Lattice parameter and microhardness are not s

The homogeneous region of composition ranges
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Cu GesAs,Se These materials might give a new combination of semicon-
bJ

12°
duZtor parameters. There are 1 figure, 5 tables, and 10 references:
7 Soviet and 3 non-Soviet. The two references to English-language
publications read as follows: C. H. L. Goodman. Nature 179, 828; 19357;
J. Phys. and Chem. Solids, 6, 36, 1958.

+
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KOZHINA, I.T.; TOLKAGEV, SiS.3 BORSHCHEVSKIY, A.5.3 GORYUNOVA, NoA.

16T 17 no.41122-127 '62, -
Study of the CaAs - GayS3 system. Vest., no.4 (MIRA 1513)

(Gallium arsenide)(Gallium sulfide)
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Sharavskiy, P.V., Tovpentsev,

AUTHORSY goryunova, N.A., Averkiyeva, G.K.,
_ Yu. K.

TITLEs- Investigation of quaternary alloys based on indium ant
e osdmium telluride - "

. PERTODICALs Referativnyy churnal. Metallurglya, no. 10, 1961, b4, abstrect
10344 (V =b, npizika 1 khimiye', leningrad, 1961, 22 - 25)

The authors present brief informedicn on investigating n“puudo-.-“
_Te-In-Sb system, The. alloys in-

TEXT:
binary section cdTe-InSb of the quaternary cd
ared by direct fusion of the initial materials in evacuated

yestigated were prep
quartz ampoules and were subjected .to‘metallographioal anu}.;{sia. Simultanesus-
- 1y micrchardness was determined, It was established that in ~the range of 95°=. /
160% InSo concentration there 18 a homogeneous ares with 7nS structurs, In the- 2
other poinis of the system two phases were revealed whose microhardness axoeeds
that of the initial components - CdTe and InSb. —_—

imonide ‘and

A, Nashel'skiy

{A‘b'\straoter' s note; Complete translation)
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nent systems,
(MIRA 14:5)

Possibility of forming sd;lid solutions in some four-compo

. n0.10:156-=158 161,
Voot LGk (Solutions, Solid)
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0zolin'sh, G«Ve, Averkiyeva, G.K.,‘Iyevin'sh, A.F.

AUTHORS:

and Goryunova, NeAs ;

S

TITLE: X-Fay diffraction investigations of some A’B”-type.

compounds with compositions deviating from the

_ stoichiometric ‘
PERIODICAL: Kristallografiya, Ve 7, no. 0, 1962, 650 - 853 :
TEXRT: The aim of the investigations was to determine the
width of the concentration range in which indium and gallium L//
remained homogeneous.

arsenide, made from 99.98% purity materials,
The specimens were synthesised in evacuated quartz ampules with the

following sequence of operations: slow heating to 650 °C for g Ih;
holding at this temperature for 2 hours; s&low heoating to 100 C
above the fusion temperature of the compound and holding for
30 min; cooling together with the furnace for 12 = 1t hours.
- Specimens of stoichiometric and non-stoichiometric composition
o were synthesised. The substance was broken=-up into powder prior
to taking the X-ray diffqﬁction pigtures and annealed in evacuated
quartz ampules for 5 hours_ at 350 C. Results: within the errors

5
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]
]
B

X-ray diffraction .... ;
of determination (0.0001 %2 the lattice sSpacings did not depend
on the -exc¢ess of one or the other compound with respect to stoi-

chiometry,; Without cogrdbﬁing for refraction, the following valuecs
Were obtained for +25 Cs. ,

5 o

InAs:a ) ! + 0.00005 A

. GaAs:a . + 0.00010 £ .
‘There are 2 tables. :

ASSOCIATION: Institut Kkhimi AN LatvSSR (Institute of Chemistry
of the AS Latvian SSR) )
Fiziko-tckhnichcskiy institut AN SSSR (Physico-~
technical Institute of the AS USSR)

SUBMITTED: December 8, 1961
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5/020/62/142/003/020/027
247700 (/0‘#3, /137, //33) B101/B110
AUTHORS : Goryunova, N. A., Mamayev, S., and Prochukhan, V. D.
TITLE: Some properties of the semiconductor CdSnAaz, an electironic

analog of indium arsenide
PERIODICAL: Akademiya nauk S5SSR. Doklady, v. 142, no. 3, 1962, 623-626

TEXP: On the basis of data for the width of the forbidden band and the
microhardness it was concluded that the chemical bond was more covalent

in CdSnAs, than in InAs (InAs:AE = 0.45 ev, H = 330 kg/mn?; CdSnAs, :AE ‘/\/

= 0.26 ev, H = 3595 kg/mmz). Hence follows a higher mobility of current
carriers in CdSnAs2 as compared with InAs, An improved method of

gynthesizing CdSnAs2 was uced to prove these assumptions. [ Abstracter's

note: Method not stated.] The authors obtained monolithic, polycrystalline
specimens (grain size: a few millimeters) as well as single crystals

(a few centimeters long) of a cross section of..0.25 cm“. Their
homogeneity was confirmed by the constant microhardness and electrical
conduc;%vity, as well as by the Debye-Scherrer patterns, the homogeneous
Card 1
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Some properties of the semiconductor... B101/B110

gtructure of single crystals was confirmed by lLaue diffraction patterns.
The melting point was 615°C. The Hall effect R (at 6700 oersteds) and

the electrical conductivity ¢ were measured between 77 and 840 K. The
following was found:; (1) ¢ is independent of temperature in the range of
77 - 280 K. With increasing temperature, ¢ passes a minimum znd then
riges, following an exponential function. The minimum for an inhomoggnans
polycrystal (A) was at 550°K, for a _monolithic polycrystal (B) at 370°K,
and for a single crystal (C) at 365 K. (2) At room temperature, ¢ was

2.5+10% ohm™'ecm™! for A, 3.4:10° for B, and 4.1 - 3.1:10° for C. (3)

The mobility n of current carriers (n = Ro) was (in cm</v.sec): 1000 for
A, 5800 for B, and 18,000 - 22,000 for C. (4) The sign of Hall coefficient
and thermo-emf showed electronic conductivity for all specimens. (5)
fhccordingly, the compound CdSnAs2 is a semiconductor with higher n values

than ir any known ternary compound ; the n values are even a little
higher than for InAs. The n value for CdSnA52 is reduced by impurities;

it can be elevated by improved purification. CdSnAs2 offers good -

7

prospects for practical use as semiconductor. D. K. lasledov 1is thanked
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for a discussion. There are 3 figures, 2 tables, and 6 references: 2
goviet and 4 non-3oviet, The three references to English-language
publications read as follows: C. H. L. Goodman, Nature, 179, 828 (1957);
4. J. Strauss, A. J. Rosenberg, J. Phys. Chem., Sol., 17, 289 (1961); H.
Pfister, Acta Crystallogr., 11, 221 (1958).

ASSOCTATTON: Fiziko-tekhnicheskiy institut im. 4. F. Ioffe Akademii nauk
SSSR (Physicotechnical Institute imeni A. F. Toffe of the
Academy of Sciences USSR)

PRESENTED : September 2, 1961, by A. N. Frumkin, Academician

SUBMITTED : September 30, 1961
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8/131/62/000/011 /019/045 - - -
A052/A101 T

AUTHORS:  Goryunova, N, A., Grigor'yeva, V. 8., Sharavskiy, P. V.

‘snach, L, A,

golid solutions in the InAs-HgTe system

urgiya, no, 11, 1962, 17 - 18, S e
"pizika". Leningrad, 1962, 7 - 10} i R

TITLE:

PERIODICAL: Referativnyy zhurnal, Metall
abstract 111132 (In collection:

1id solution formation according to the .
the base of semiconducting compounds InAs -~
f the phase homogeneity were determined. '
n of InAs-HgTe were investigated in

TEXT: The possibility of the so
type of heterovalence subst;tution on
and HgTe was studied. The boundaries o

g alloys of the quasibinary cross sectio SR
intervals of 15% by composition. The alloys were prepared from 99 .9%% pure'ini-’oH”jf‘

tial material fused in evacuated quartz ampoules, diffusion-annealedat 576 - 600
C during 550 - 600 hours and investigated microscopically and partly by means of
thermal and X-ray analyses and by measuring microhardness. In the InAs-HgTe - 7

system, formation of a continuous series of solid solutions was established_in~a’ff :
wide concentration range with a Zn-blende structure and a lattice parameter vary—' ;¢3g
ing by linear law in transition from InAs (a=6.0h kX). to HgTe (a=6.46 KX). IR

Card 1/2
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Solid solutions in the InAs-HgTe system A052/A101 /: V S

There are 12 references,

Z. Rogachevskaya

[Abstracter's note: Complete translation]
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GORYUNOVA, Nina Aleksandrowna; PIASTRO, V.D., red.; YELIZAROVA,
= e
-‘.o,’ b

[Adamantine‘semiconductox" chemistry] Khimiia almazopodob-
nykh poluprovodnikov, Leningrad, Izd-vo Leningr., univ.,

MIRA 16:6
1963. 221 p. (Semiconductors) ( )
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AUTHORS :
TITLE:
PERIODICAL:

TEXT:
in an aqueous

3/13//62/boo/611/b1//bu5 {i

A052/A101

Goryunova, N, A,, Takhtareva, N, K.
~ 2

" 8nlid solution formation between indium antimenlde and arsenide’

Referativnyy zhurnal, Metallurgiya, no. 11, 1962, 17, :
abstract 111130 (Izv, AN MoldSSR", no. 10 (88), 1961, 89 - Y0)

InAs-In3b alloys at‘ter hardening from a fused state (1,050 - L1100 C)
NaCl sulution were annealed at 540 - 570 °c depending on the com- - . .

position during 300, 550 and 700 hours, Conclusions are drawn on the existence

of' solid solutions in the whole range of concentrations and on an easier 301ub1-'7. E

1ity of InSb in InAs,

V. 3rednegorska

. [Abstracter's note: Complete translation]
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Physico-chemical properties and structure of monocrystalline sampies
of InSiAsp. A. A. vaypolin, N. A. Goryunova, E. 0. Osmanov.

Investigation of macroérystalline InSiPy. N._ﬁ,,,,ﬁg:wmva,.ﬁc’s- Ae
Vaypolin, Yu. V. Rud'. -
Some properties and zone structure of the ternary compound (dGeAsz.
7. M. Gashimzade, N. A. Goryunova, E. 0. Osmanov.

Srayrce, oy s s E s S

Ne A.

O R

Electrical properties of monocrystalline samples of ZnSnAso.
Goryunova, F. P. Kesamanly, 0. N. Nasledov, Yu. V. Rud'.
‘et A L A Mk o, oai RIS

Investigation of properties of ZnGePp and CdGePa. N. A. Goryunova,
N. K. Takhtareva, *I. I. Tychina. oo R A AT

On the question of ‘the existence of homogencous many-component tetra-
hecral phases. G. K. Aberkiyeva, A- A. Vaynolin, N. A. Goryunova.

. : 11 Iv. VI
X-Ray investigation of cartain ccmpounds of the type A"°8 Ca .
A. A. Vayaciin, Z. 0. Csmandv, Yu. v, Rud!, I. I. Tychina,

A. F. Lindin, He A. COTyunova, A. F. Iyevin'sh.
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investigation of the system germanium=-sul fur and germanium-selenium.
A+ S. Pashinkin, Lyu-Tsun'-Khua, A. V. Novoselova (10 minutes).

{Not presented).]

: ‘.‘nermodyxia.mic investigation of alloys of the system gailium-antimony. _
Lo N Gerasimenko,_?.,AMmI. V. Kirichenko, L. N. Lozhkin, |
_A. G. Morachevskiy (10 minutes). . .~ . .

Report presented at the 3rd National Conference on Semiconductor Compounds,
Kishinev, 16-21 Sept 1963 ’ »
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vmoa- Gorwva, H. A., Kesamenlg, F. P.) Osuanov E. 0. :

- ‘SOURCE Fi:.ike. tverd.ogo tela, v. 5, m. 7, 1965, 20"1-2032

: rbieu' L
TOPIC TAGS:’ CdBeAaz, single crystals, physieal propegg.::, xg;cl:ani::is?r:geda By
electrical propertiec, can'ierﬂ: °1°°tm°' h°1°5' o y R
i 'tive mass or electrona R . o ,

1.' R
been prepe.red. bv an unident ol
ABSTRH ¢ ns]g- te.l spacmens of CdGeAs.-_ neve the strue-
fied mgf:hodfiand tlig: prcyertiea;:':r:e? "g"‘g‘i;‘ ., T%e,cns.wa iifsma, ’:
ar -
t‘}re 1 §2$§°3,“ iy wgfgogt;eﬂ Tt melts at 6650;!;11 13&;5&631“;‘1‘;‘;2?;::1“ e
Looe/fam= A 8 Ce
W x10 k‘q/mz T 2o ety leoo specimens (1 x 3 x 10 mm) 3 lov- e
' lectrodes, The Hall mobilities of
najty of 107 cm;; a‘; r°°!;e§:‘;; ﬁz o
- A i 2 ga‘ ‘ragpectively.—The BT
: %o 25 snd 800 to. 1000 cm ¥/vaes, 3o value of
ppoweera:‘“i; Zf,';.i?pe 82?16 et 5oox ves 190 uV/dez- The maximm possid

8 Curd 1/2

-

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R000516410013-0"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86 00513R000516410013 0

L 10167-63
P "Accmszon HR: A!’500391k

" tne effective mass of electrons, m*) was evaluated as ahout 0.27 m@,". In view:of
:--the-low velue of m#, 1t cen be assumed that the valus obtained for the electron B Bt
mobility ie considerably lower than the poassible value, This phenozenon cen be
associated with the presence of a great asmount of compensated impurities, Con-

pound CdGeAsay 1s being studied in more detail, "The euthors thenk P R

= !1emontava-anuﬁk.—‘le.ypolinTon—theiws1&ts.uce—.%mdewminins—thkrarbmden—— —

-energy gap and identity- period and D, N, Nusledov- tor hia 1ntereat ln and s.t— &
o "tentiOn to the atudy." R ,

{ASSOCIATION- Fiziko-tekhnicheskiy inetut m. Ao po Tofge AN 8SSR,. 'ueningra&
(Ehvsicotecbnical Institute AN SSSB) s ,

I
: t . . -
Lm Ti T
i
v
l

| SUBMITTED:  lMar€3 mm A lSAugGB
| suB donzé 0 mmsov-rqoz»
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T AUTHORS:EIff:Ozolin*sh, G.V.. Awerkiera, G K.. QQ_xgg_va N
P ©oo o ands Iyevin'shy- AFo . :
U pITLE: 4 X-ray 1nve8tzgation of gallinm and indium antimonides ‘

pznxonxCAL-',xriatalxograﬂiya. v. 8, no. 2, 1963, 272

CTEXT: "iii @ “elucidate the wzdth of the range of homogenexty
in type 4 B’ compounds the exact lattice constants of indium -
and gallium antimonides were. determined by the asymmetric method, -
using the technique ‘described in an earliei published paper of
the author. .The preparations were synthesized: both in the s

"~ gtoichiometric’ composition as well as ‘with deviations by 50 mole.do: 0
to both sides of the stoichiometric composition. The latter SR -
preparations showed a second phase which could be detected on - - s
polished sections and on x-raylgi Graction patterns. The micro- S
hardness of. the basic phase (A ) for these preparations 7
corresponded to the microhardness of the compounds..  The gallium - [

antimonide was photographed using chromium and copper radfation. . !

“Indium antimonide was: photographed using-cobalt. .and nickel . :

radiation and 23 exposuras were made.- The following lattice

Card 1/3,_ - e DT
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B . hd

- ﬁ?vS/o7o/63/008/ooz/011,
o Eo73/E335

v..x—ray irwestigat:.on es'y

S constanis were ' obtained (A).-‘ ST e
; T -GaSb - 'InSb

6.09614 ”6 47965 - o
6.09615  6,47961 . o
.16409609 647962, %
‘. The dzversence between the lattice constants of the preparations <
- with the stoichlometric composition .and those which: deviated from
i the stotchiometric was insignificant. and - fully ‘within the 11m1ts’»
' of error of the ‘method (4 O. ooor A). In the same way as in the
i case of indium and gallium antimonides, the results of which were-f
i publlshed“eéflier by the ‘authors, the here obtained results lead"

.to the conclusigi Ghat the lattice. constants of tEfIinvesﬁigated L
 compounl type A” do not :depend on the excess A or B during T

their synthes;s. The obtained results permit assumxng.for the
-+~ compounds. investlgated.the followins most likely ma ztudes ofthe;
.. ! lattice constants t Tor GaSb a =j6.09612 + 0.00009 R;: for: InSb

‘. a = 6.47962 & 0.0001L2 X at +25 °C without correctxon for -
_”refraction., The here given errors are maximal -and ca}culated -

g Stoich*Lometric composition
Pl - . Excess 50% Sb.
Excess Ga or- In
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3/070/63/008/002/011/017‘ﬁ
3073/ 3355‘“ :

S Institut khimiil",AN LatvSSR , ' e
- (Institus of Chemistry of ‘tha AS Latvjan SSR)
. Fiziko-tekhnicheskiy ingtitut AN S5SSR.- :
= r:‘a'(Physicotcchnical Insti.tute of the AS USSR)
»"?“Octobex- 15,' 962 .. L
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GORYUNOVA, N.A.; SOKOLOVA, V,I,; TSZYAN BIN-SI [Chiang Ping-hsi]

" Dissolution of germanium in some ternary semiconducting...
compounds... Dokl. AN SSSR. 152.n0.2:363-366 8 '63,
: (MIRK 16:11) -

1, Fiziko-tekhnicheskiy inatitut im, A.F, Ioffe AN SSSR.
Predstavleno akademikom B.P, Konstantinovym.
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